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Pelvic ﬂoor exercisesAbstract Background: The prevalence of sexual dysfunction in patients with chronic obstructive
pulmonary disease is increased; skeletal muscle impairment is common and important complica-
tions of chronic obstructive pulmonary disease and pelvic ﬂoor muscle have an important role in
sexual activity.
Aim of the work: To evaluate effectiveness of pelvic ﬂoor muscle exercise in management of erec-
tile dysfunction in chronic obstructive pulmonary disease patients.
Patients: Forty patients with chronic obstructive pulmonary disease complaining of erectile
dysfunction, with age range of 44–69 years (mean age of 53.4 ± 3.35 years), were selected from out-
patient clinic of the chest at Bab el Shaaria Al Azhar University hospital, from January 2013 to
August 2014. A written informed consent was taken from all patients included in the research.
Methods: For all patients pulmonary function, arterial blood gases, penile color Doppler, phar-
macological evaluation by intracavernous injection of 30 lg of prostaglandin E1, pelvic ﬂoor exer-
cises were carried out 90 times daily up to 4 months and the anal manometry was used to measure
the maximum anal pressure before and after 4 months of exercises. Participants were categorized
according to degree of improvement after 4 months of exercises into complete cure, partial cure
and failure groups. Student t-test was used to analyze the gained data of maximum anal pressure.
Results: There was a signiﬁcant improvement in maximal anal pressure, and the participant
response was 35% complete cure, 40% partial cure, and 25% failure.
Conclusion: It could be concluded that pelvic-ﬂoor muscle exercises represent a simple and effec-
tive treatment for erectile dysfunction in chronic obstructive pulmonary disease patients.
ª 2014 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier
B.V. All rights reserved.d.
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Erectile Dysfunction (ED) is the persistent inability to attain
and maintain an erection sufﬁcient to permit satisfactory sex-
ual performance [1].
Chronic Obstructive Pulmonary Disease (COPD) is a
chronic, treatable, and preventable disease characterized by
persistent airﬂow limitation. It occurs as a result of long-term
exposure to harmful particles or gases (mainly cigarette smoke)
that lead to increased inﬂammatory response in the airway [2].
The inﬂammation seen in COPD is not limited to the lungs and
has systemic aspects [3].
The pathophysiology of sexual dysfunction in COPD is
likely multifactorial and affected by several disease-related
factors, including obesity, sleep fragmentation, hypoxia and
intermittent desaturations, and alterations in vascularity.
Intermittent hypoxic events and sleep fragmentation limit
spontaneous nocturnal erections, which have been linked to
daytime erectile function. COPD produces endothelial dys-
function and sympathetic activation, which leads to hyperten-
sion and microvascular disease, both of which are established
risk factors for ED [4].
Much comorbidity associated with COPD includes malnu-
trition, skeletal muscle dysfunction, cachexia, osteoporosis,
anemia, depression, and anxiety. Systemic disorders lead to
decreased libido and erectile dysfunction (ED) by affecting
the sexual function in males [2].
Muscle weakness, and diminished physical activity are
among the major causes of decreased sexual activity in patients
with COPD [5].
Pelvic ﬂoor muscle exercises are a realistic ﬁrst-line
conservative approach for the treatment of male urinary
incontinence. The same exercises can also be used as a ﬁrst-line
approach for men with erectile dysfunction. There is also a role
for preventive pelvic ﬂoor muscle exercises [6,7].
Contractions of the ischiocavernosus muscles produce an
increase in the intracavernous pressure and inﬂuence penile
rigidity. Rhythmic contractions of the bulbocavernosus muscle
propel the semen down the urethra resulting in ejaculation [8].
Unfortunately all medications have their own side effects that
may not be tolerated by the patients and surgical intervention is
an invasive technique for treatment of ED in COPD patients.
Therefore, the aim of this prospective study is to evaluate
the effectiveness of pelvic ﬂoor muscle exercises as a non-
invasive technique in treatment of ED in this type of patients.Table 1 Classiﬁcation of severity of airﬂow limitation in
COPD in patient with FEV1/FVC<0.7 based on GOLD [9].
Degree FEV1
Gold1: mild FEV1P 80% predicted
Gold2: moderate 50% 6 FEV1 <80% predicted
Gold3: severe 30% 6 FEV1 < 50% predicted
Gold4: very severe FEV1 < 30% predictedSubjects and methods
Forty-four COPD patients complaining from erectile dysfunc-
tions underwent the following after a written informed consent
was taken from all patients.
1. Full history taking.
2. Complete general and local chest examination.
3. X-ray chest, arterial blood gases measurement, pulmon-
ary function test in Sayed galal Al-Azhar University
hospital.
4. Urological, penile, testicular examination and pharma-
cological evaluation by intracavernous injection of
30 lg of prostaglandin E1 in outpatient clinic of urology
in Ain Shams specialized hospital.5. Urea, creatinine, fasting, postprandial serum glucose
level, serum cholesterol and triglycerides serum testos-
terone and serum prolactin level.
6. Psychological assessment by Beck inventory score for
depression.
7. Penile color Doppler ultrasonography.
8. Pelvic ﬂoor muscle exercise training, pre and post treat-
ment anal pressure measurement in the outpatient clinic
of Faculty of Physical therapy, Cairo University.
9. Neurologically and psychologically free.
10. All patients stopped any medical drugs for erectile dys-
function during the course of pelvic ﬂoor muscle
exercises.
Four patients dropped out during the study and forty
patients who completed the course of treatment with ages
ranging from 44 to 69 years were selected from outpatient
clinic of the chest at Bab el Sha’aria Al Azhar University
hospital, Egypt from January 2013 to August 2014.This
prospective study was conducted in the outpatient clinic of
Faculty of Physical therapy, Cairo University.
Inclusion criteria
First or second grade COPD patients complaining from ED
for at least 24 months with normal urological, testicular, pineal
examination and normal kidney function, serum glucose level,
cholesterol and triglyceride levels and normal serum testoster-
one and serum prolactin levels.
Exclusion criteria
Patients with severe and very severe chronic obstructive pul-
monary disease according to GOLD [9] Table 1.
Patients with erectile problems caused by other conditions
such as; neurogenic disorders, hormonal disorders, history of
pelvic dissection operation and previous history of radio or
chemotherapy for previous malignancy.
Each patient attended an individual physical therapy ses-
sion in the outpatient clinic of Faculty of Physical therapy,
Cairo University once per week over a period of 4 months,
during which no other treatments were applied. The partner
was asked to attend at least one treatment session because
the physical therapist intervention might have an impact on
the psychological and interpersonal relationship of the patient
and his wife.
During the ﬁrst session, we explained the anatomy of the
pelvic ﬂoor, the erection process, and the function of the ischi-
ocavernous and the bulbocavernosus muscles during an erec-
tion. The ﬁrst step was to establish awareness of the muscle
function. Each patient was taught how to contract the
Table 3 Pulmonary function and arterial blood gases for
patients.
Mean + SD No.
Predicted FEV1% 73.70 ± 9.452 40
Pao2 60.58 ± 7.136 40
Paco2 41.85 ± 6.146 40
O2sat 92.43 ± 1.708 40
Table 4 MAP (cmH2O) pre and post-treatment
measurements.
Pretreatment Post-treatment

















Figure 1 MAP (cmH2O) pre and post-treatment measurements.
Table 5 Patient categories based on response after treatment.
Response Venous occlusive Non venous occlusive Total
Complete cure 3 (13.6%) 11 (61.1%) 14 (35%)
Partial cure 12 (54.6%) 4 (22.2%) 16 (40%)
Failure 7 (31.8%) 3 (16.7%) 10 (25%)
Total 22 (55%) 18 (45%) 40 (100%)
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ﬂow of urine and to contract the target muscles as hard as
possible.
The exercises were done in a supine position with the knees
ﬂexed. A digital intra-anal examination was performed to ver-
ify if the muscle contraction was correct. The patient was
taught how to contract the pelvic-ﬂoor muscles by squeezing
the therapist’s ﬁnger. The patient was asked to perform short
(1 s) and long-lasting (6–10 s) contractions of the target mus-
cles. Later, the exercises were done with the patient sitting or
standing.
Each patient performed 40 short and 50 long-lasting con-
tractions in a prone, sitting, or standing position. Patients were
asked to do 30 contractions in the morning, 30 contractions in
the afternoon, and 30 contractions in the evening [10].
– All patients were assessed before and after treatment course
(4 months) by anal manometry test for detecting maximum
anal pressure (MAP).
– Each patient was interviewed every week to detect improve-
ment in the erection.
After 4 months the results were classiﬁed into 3 categories,
based on the information gained from patient interview. These
categories include:
1. Complete response: return to satisfactory sexual function,
with the occurrence of an erection adequate for penetration.
2. Partial response: some improvement in the duration or
rigidity of erections, but this was not always sufﬁcient to
restore satisfactory sexual intercourse.
3. Failure: no noticeable improvement in erectile function.
Results
This study included 40 patients with mean age of
53.4 ± 3.35 years, BMI of 27.5 ± 3.89 and smoking index of
425.6 ± 112.01 as shown in Table 2.
The predicted FEV1% was 73.70 ± 9.452, PaO2 was
60.58 ± 7.136 mmHg, PaCO2 was 41.85 ± 6.146 mmHg and
O2sat was 92.43 ± 1.708 as explained in Table 3.
The MAP pretreatment was 72.16 ± 21.09 while it was
145.21 ± 20.27 for post treatments with a signiﬁcant improve-
ment (p< 0.05) as revealed from Table 4 and Fig. 1.
In this study the gained results after 4 months of the pelvic
ﬂoor training exercises revealed that; 14 patients (35%) had
regained a normal erection, 16 patients (40%) had improved,
and 10 patients (25%) remained unchanged as shown in
Table 5.
Discussion
Sexuality is a lifelong necessity in order to pursue human well-
being, factors including aging and generally poor health canTable 2 Demographic characteristics among cases.
Age 53.4 ± 3.35
BMI 27.5 ± 3.89
Smoking index 425.6 ± 112.01cause diminished sexual activity, libido, and ED [3]. Physical
and psychological problems leading to morbidity, and medica-
tions can affect the sexual life of the patients [3].
ED prevalence is 52% in males between the fourth and sev-
enth decade of life [11].
During erection, oxygen tension in the corpus cavernosum
penis changes from 25–40 mmHg in the ﬂaccid state raised to
90–100 mmHg in the erect state [12]. The relationship between
corpus cavernosum trabecular structure and erectile function is
dependent on a critical balance of smooth muscle to connective
tissue for successful veno-occlusion [13].
As obvious from the GOLD guide sexual function disor-
ders, such as ED, are not included in the co-morbidities of
COPD [2]. Chronic diseases not only disrupt the natural course
of daily life but also frequently cause deterioration of the sex-
ual life [3].
50 A.H. Mohammed et al.In this study we found a strong correlation between smok-
ing and ED as smoking index among the participants was
425.6 ± 112.01 and this correlation was parallel to the ﬁndings
of Collins et al. [14] who mentioned that; smoking results in
penile hypoxemia. Also this was supported by a study which
approved that there is an association of hypoxemia with erec-
tile dysfunction and the epidemiology of this condition would
be correlated with vascular disease [15] and in agreement with
results obtained by Robert and Jacob [16] who mentioned that;
ED is a complication of vascular disease resulting from ciga-
rette smoking and hypertension.
In the present study there is ED among overweight patients
suffering from COPD as the BMI was 27.5 ± 3.89 kg/m2 and
such relation was supported by the work done by Esposito
et al. [17], who found that there was a positive relationship
between obesity and ED, and by reducing weight there was a
signiﬁcant improvement of erection.
In the present study the PaO2 was 60.58 ± 7.136 mmHg,
PaCO2 41.85 ± 6.146 mmHg and O2sat 92.43 ± 1.708 and
this result is in agreement with another study in which ED inci-
dence raised as the blood oxygen level decreases in healthy
individuals ascending to a high altitude [6].
In the present study there is a signiﬁcant improvement in ED
after 4 months of pelvic ﬂoor muscle exercises as proved by the
statistical signiﬁcance in MAP between pre and post- measure-
ment and such improvement clariﬁes the important role of pel-
vic ﬂoor muscles during the process of erection which increases
intracavernous pressure and inﬂuences penile rigidity, and such
results are augmented by the work of Van Kampen et al. [10].
And maximum anal pressure is increased from 72.16 ±
21.09 pretreatment to 145.21 ± 20.27 post-treatment and this
in agreement with results obtained by Dorey et al. [18] who
found that maximum anal pressure (cmH2O) increased from
a median of 96–147 after 3 months in the treatment group;
there was no change from a baseline level of 75 cmH2O in
the control group.
The current study showed a statistical and clinical improve-
ment in the sexual function for the participants and such
results are in agreement with those gained by Basal et al. [19]
and Elshamy et al. [20].
The improvement rate among patients was 35% for com-
plete regaining of normal sexual function and 40% informed
partial improvement, while 25% informed no change in their
sexual function and these results are supported by the work
of Ballard [21].
Conclusion
It could be concluded that a pelvic-ﬂoor muscle exercise repre-
sents a simple, painless, non invasive and effective treatment
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